reactions. To test for significant differences in YII due to colony identity or day (as 1 3 5 categorical factors), linear mixed models were fit using the package 'nlme' in R [31] . Replicate fluorescence measurements per colony were set as a random effect and uniform package were used to determine overall main and interactive effects [32] . The 'glht' package were used to test for significant differences in YII values between spawning and non- The presence of bleaching at the time of collection was assessed by photographing each BBMap package version 37.75 (http://sourceforge.net/projects/bbmap/). ITS2 sequence 1 7 9 variants were then inferred using the DADA2 pipeline [37] in R (v 3.4.1) [38] . The following 1 8 0 analysis was completed twice, once for the full dataset, and once for a dataset in which the 1 8 1 2016 reads were randomly subsampled using seqtk (https://github.com/lh3/seqtk) to the mean 1 8 2 abundance for the 2015 dataset post-quality filtering (7,000 PE reads per sample). Briefly, 1 8 3 filtered fastq files were imported into R and read quality profiles were visually inspected. Reads were then filtered further, removing reads exhibiting matches to the phiX genome, passing these filters, ITS2 amplicon primers were trimmed prior to variant analysis [37] . Error rate models for forward and reverse reads were run until convergence, and estimated 1 8 8 rates were visually inspected to assess fit with expected error rates. Sequence variants were 1 8 9 inferred from the entire sequencing dataset using the default options for the "dada" command, which accounts for substitution and indel errors based on learned models, but the 1 9 1 "BAND_SIZE" flag was set to 32 as is recommended for ITS data [37] . Inferred variants 1 9 2 were further culled for length (294-304bp accepted) to remove potential products of non-1 9 3 specific priming, and chimeric sequences were removed. These high confidence sequence 1 9 4 variants were taxonomically classified through a blast search against the GeoSymbio ITS2 to multiple references, all top hits were reported. The MCMC.OTU package [40] was used to remove sample outliers with low counts overall 1 9 9
(z-score <-2.5) and sequence variants that appeared in less than three unique samples prior to The Phyloseq package was used to plot results. To assess the relationship between shuffling and bleaching, the composition of the relationships among variants using 100 bootstrap replicates. by the bleaching status metric ranging from 3.08 ± 0.5 (colony 16) to 5.84 ± 0.2 (colony 10).
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Thirteen colonies did not exhibit any signs of bleaching or loss of pigmentation (bleaching paling (4.8 ± 0.5). Likelihood Ratio Test-LRT, df = 2, p = 1.5e-07, figure 2B ). Average YII measures also comprised 17% of the read data across samples, was 1.25-fold more abundant in eggs than 2 8 1 adults (P adj < 0.05, figure 4C ). Sq4 (5% of reads) was also more abundant in eggs than adults, 2 8 2 by 1.27-fold (P adj < 0.05), but showed an additional effect of sampling year, being 1.35-fold 2 8 3 more abundant in 2016 than 2015 (P adj < 0.05, figure 4D ). Both sq2 and sq4 exhibited a best suggesting that in spite of sequence similarity, they may not all be intracellular ITS2-type Abundances of ten sequence variants differed between sampling years, including sq4. Eight sequence variants, all C-15 types, comprising 6.6% of total reads, were more abundant in of sq8 increased across sampling years, increases were more pronounced in adults (P year x life 2 9 4 stage <0.05; figure 4F ). In addition, abundances of sq3, sq8, sq10, sq11 and sq20 were tenth, a D1-type comprising only 0.04% of the total read data, was significantly less abundant 2 9 9 in 2016, by 5.25-fold on average, although this pattern was primarily driven by decreased 3 0 0 abundance in eggs and a concomitant tendency for increased abundance in adults (P adj = 3 0 1 0.014; figure 4N ). Only one variant, sq5, showed a pattern whereby abundance increased in 3 0 2 adults across sampling years but decreased in eggs, such that abundances in the two life 3 0 3 stages converged in 2016 (P adj:year x life stage < 0.05, figure 4E ). Colonies that experienced no bleaching (11, 24) exhibited the greatest relative change in their
Symbiodinium communities (shuffling score), whereas Symbiodinium communities in 3 0 8 colonies that bleached (7, 9, bleaching scores 4.8-5.8) remained comparatively constant 3 0 9 (figure 5A). Although the sample size was small (n = 4 colonies), a moderate correlation
between community change and bleaching status was detected (R 2 = 0.51, figure 5B ). This study investigated whether changes in the abundance of Symbiodinium types
within the endosymbiotic communities of corals in response to a bleaching event are heritable
in a coral species capable of vertically-transmitting symbionts to its offspring. Although
Symbiodinium communities in both adults and eggs of the coral Montipora digitata were dominated by one, temporally-stable C15 type (66% of read data), variation in the sequence variants identified with high confidence, ten showed significant differences in
abundance between a bleaching and non-bleaching year, differences that were consistent in Symbiodinium communities that had been shuffled in parental colonies in response to thermal 3 2 3 stress ( figure 1, H 2 ) . In contrast, the abundances of four sequence variants differed among life
stages, but patterns were stable across years (H 1 ). In two cases, the abundances of sequence that not only is the symbiont community composition plastic in adults of M. digitata, but also 3 2 9
that this plasticity is heritable. The importance of shuffling background symbiont types to the health of corals is only
beginning to be understood. Although some adult corals can shuffle the abundances of
Symbiodinium types within their endosymbiotic communities in response to temperature transgenerational inheritance of these shuffled communities is completely unexplored. In other maternally-inherited symbioses (predominantly bacterial), transmission efficiency of
symbionts is influenced by changes in temperature [51, 52] . Shuffling and switching of [53], and the acquisition of particular symbionts during temperature stress have been shown Symbiodinium to its eggs. Building on previous evidence of the heritability of symbiont transmission in M. to vary their symbiont communities during times of stress than was previously thought. Early transmitting corals in response to naturally occurring thermal stress events led to the general 3 5 5
conclusion that communities were highly stable [57, 58] although variation in communities
across temperature gradients has been observed [59] . Even when some shuffling was
observed among adult colonies, communities eventually reverted to their pre-bleaching
abundances following a recovery period [13, 60, 61] , suggesting that plasticity was temporally
limited, although the length of this recovery period might span years (see [13, 24] ). Compared Oppen MJH. 2016 Exploring the Symbiodinium rare biosphere provides evidence for
symbiont switching in reef-building corals. ISME J. in the response of reef corals to environmental change. by threshold densities of background thermo-tolerant symbiont types in a reef-building bleaching using a colour reference card. Coral Reefs 25, 453-460. 13, 581-583. for Symbiodinium-host symbioses. Mol. Ecol. Resour. 12, 369-373. Garden Banks, Gulf of Mexico. PeerJ 2, e386. analysis and graphics of microbiome census data. PLoS One 8, e61217. 42. Anders S, Huber W. 2010 Differential expression analysis for sequence count data. powerful approach to multiple testing. J. R. Stat. Soc. Ser. B , 289-300.
